Abstract Hepatitis C (HCV) coinfection is the leading cause of liver-related morbidity and is a leading cause of mortality in human immunodeficiency virus (HIV)-infected individuals in the antiretroviral therapy era. Direct-acting antiviral (DAA) therapies are transforming how HCV is treated with significant improvements in efficacy and tolerability. In this article, DAA agents expected to be available in 2014 are reviewed, including telaprevir, boceprevir, sofosbuvir, simeprevir, faldaprevir, and daclatasvir. Available data regarding clinical efficacy, adverse effects, and drug interactions in HIV-HCV coinfection are discussed. The management of adverse effects of HCV therapy and treatment considerations in patients with cirrhosis are also reviewed.
Introduction
With an estimated 185 million people seropositive for hepatitis C virus (HCV) worldwide, HCV and its associated liver disease (cirrhosis, end stage liver disease, hepatocellular carcinoma) are a leading cause of death globally [1, 2] . In the United States, mortality related to HCV-associated liver disease recently eclipsed that related to human immunodeficiency virus (HIV), and modeling predictions suggest this number will only increase over the next two decades [3] [4] [5] . In fact, HCV-associated liver disease is a leading cause of death among HIV-infected persons [6] [7] [8] .
The management of the HIV-HCV coinfected patient can be complicated by comorbidities, including substance abuse and psychiatric disease, which may limit or exclude HCV treatment [9, 10] . Often referred to as "difficult to treat," this patient population has now become one in desperate need of new HCV therapies. As we enter the dawn of a new age in HCV therapeutics, it is of critical importance that HIV providers engage these patients in HCV specific care.
We will briefly review the natural history of chronic HCV infection in the setting of HIV and will discuss treatment candidacy considerations that will be common over the next year. We will then discuss current therapeutic targets with a focus on the compounds that will be clinically available for genotype 1 infection in 2014. Finally, we will briefly discuss the management of adverse events and specific challenges for patients with cirrhosis.
HCV-Associated Liver Disease in the HIV-Infected Person
HIV-HCV coinfection results in increased liver-related morbidity and mortality, non-hepatic organ dysfunction, and overall mortality. Even in the highly active antiretroviral era, HIV coinfection remains independently associated with advanced liver fibrosis and cirrhosis in patients with chronic HCV infection [11] [12] [13] . In the D:A:D study, liver-related death was the most common cause of non-AIDS death; this was primarily driven by HCV coinfection [8, 14] . Standardized and excess mortality rates in patients with HIV-HCV coinfection are higher than those with HIV-monoinfection and HCVmonoinfection [15] . Perhaps most importantly, overall and cause-specific mortality in HIV-infected patients that are HCV seropositive have not improved since the years of early combined antiretroviral therapy [16] .
Treatment of HCV that results in a sustained virologic response (SVR, defined as undetectable HCV RNA 24 weeks after end of treatment) has a significant impact on the health of patients with HCV infection. Achievement of SVR has been associated with decreases in liver-related outcomes in patients with varied levels of fibrosis at time of cure [17, 18] . HIV-HCV coinfected patients cured with pegylated interferon-alfa and ribavirin (P/R) have lower rates of hepatic decompensation, hepatocellular carcinoma, and mortality [19, 20•, 21•] .
Despite the substantial benefits of HCV treatment for HIV-HCV coinfected patients, there remain distinct and considerable challenges to effective HCV therapy. The previous standard of care, P/R, had poor efficacy in this population. The PARADIGM trial, a double-blinded international trial of HIV-HCV genotype 1 coinfection treated with P/R, reported SVR rates of only 19-22 % [22] . In addition, there has been limited uptake of therapy for HCV due to patient comorbidities, patient and provider perception, and the adverse events related to interferon (IFN)-based therapy [23, 24] .
Determining Treatment Candidates
With the advent of potent direct acting antivirals (DAAs), HIV-HCV coinfected patients have a lot to gain. While comorbidities and potential drug reactions with antiretrovirals remain challenges, the risk-benefit ratio is shifting to favor treatment rather than deferral. As DAA regimens become more potent, less complex, and better tolerated, the balance will clearly favor treatment; thus, the primary decision for many providers will not be who to treat, but when to treat.
There are multiple variables to consider when assessing a patient for HCV treatment candidacy. Previous issues, such as comorbid psychiatric disease and poor CD4 reconstitution (or CD4 percentage/total discordance), will have less significance when regimens are free of IFN. Several key attributes that are likely to drive these decisions include: the patient's willingness to wait for IFN-free regimens; the severity and stage of liver disease; and access to newly approved agents. Patients with severe fibrosis or cirrhosis should be prioritized for therapy and should undergo additional evaluation for complications of liver disease including hepatocellular carcinoma and esophageal varices screening, preventative vaccination, and monitoring for portal hypertension prior to treatment initiation. Direct Acting Antivirals: The "How"
HCV Life Cycle and Therapeutic Targets
HCV is a flavivirus with significant genetic diversity, including seven genotypes and several subtypes that vary geographically; genotype 1 represents approximately 70 % of HCV infections in the United States [25, 26] . HCV contains a positive-sense RNA genome of 9.6 kb; translation of this genome produces a single polyprotein. Cleavage and processing of this polyprotein results in both structural proteins (core, E1, and E2) and non-structural proteins (p7, NS2, NS3, NS4A, NS4B, NS5A and NS5B) (Fig. 1) . The primary targets of DAAs include the serine protease NS3 and its cofactor NS4, the viral RNA-dependent RNA polymerase NS5B, and the nonstructural protein NS5A [27] [28] [29] .
Treatment of HCV in 2014
HCV therapy has advanced since the use of type I IFN in 1986 for non-A, non-B hepatitis. Ribavirin (RBV) was added in 1998, and pegylated IFN-alfa was introduced in 2001 [29] . After a series of trials in 2004, pegylated IFN-alfa in combination with RBV (P/R) became the standard of care for HCV therapy in HIV-HCV coinfected patients [30] [31] [32] [33] . Despite these advances, SVR rates remained very low in this population [22] . After the introduction of telaprevir and boceprevir in 2011, an HCV protease inhibitor in combination with P/R (an off-label triple therapy regimen) became the new standard of care for the treatment of HIV-HCV coinfected patients. With the anticipated approval of the first NS5B nucleotide polymerase inhibitor, sofosbuvir, and a second wave NS3/4A protease inhibitor, simeprevir, in December 2013, the standard of care will again change, demonstrating the rapid pace of drug discovery in HCV therapeutics today.
Telaprevir
Telaprevir is a first generation, first wave NS3/4A protease inhibitor. It received Food and Drug Administration (FDA) approved in 2011 for treatment of HCV monoinfection. The ADVANCE, ILLUMINATE, and REALIZE studies demonstrated that telaprevir in combination with P/R significantly increased SVR rates as compared to P/R alone [34] [35] [36] . However, these studies actively excluded HIV coinfection, and, as such, any current treatment of HIV-HCV coinfected patients with telaprevir is considered off-label.
Study VX08-950-110, also known as Study 110, was a phase IIa study of telaprevir use in HIV patients with treatment naïve, HCV genotype 1 coinfection [37] . Patients received telaprevir or placebo for 12 weeks in combination with P/R for 48 weeks. SVR occurred in 74 % (28/38) of patients on telaprevir versus 45 % (10/22) of patients treated with P/R alone. Pruritus, rash, anemia, and anorectal discomfort were more common in patients treated with telaprevir.
As a substrate and strong inhibitor of CYP3A4, telaprevir has exhibited significant drug interactions with some antiretrovirals (Table 1) . In Study 110, atazanavir/ritonavir and efavirenz based therapy (with telaprevir dose adjustment) effectively controlled HIV during HCV therapy with no viral breakthrough [37•] . Darunavir, fosamprenavir, lopinavir, and rilpivirine are not currently recommended for co-administration with telaprevir, while etravirine and dolutegravir may be options on a case-by-case basis [38] [39] [40] [41] [42] .
Boceprevir
Boceprevir is a first generation, first wave NS3/4A protease inhibitor. It was also FDA approved in 2011 for treatment of HCV monoinfection. As with telaprevir, boceprevir therapy demonstrated higher SVR rates when combined with P/R in multiple registration trials including SPRINT-2, RESPOND-2, and PROVIDE [43] [44] [45] . Again, these studies excluded patients with HIV coinfection.
Study MK-3034 protocol 05411 was a phase II study of boceprevir in HIV patients with treatment naïve, HCV genotype 1 coinfection [46• ]. All patients were treated with a "leadin" phase with P/R for 4 weeks followed by randomization to either boceprevir or placebo in addition to P/R for 44 weeks. Forty (63 %) of the 64 patients in the boceprevir group achieved SVR versus ten (29 %) of the 34 patients in the control arm. Anemia, pyrexia, decreased appetite, dysgeusia, vomiting, neutropenia, and thrombocytopenia were more common in the boceprevir group [46•] .
Boceprevir is a significant inhibitor of CYP3A4. Boceprevir is primarily metabolized by aldoketoreductases 1C2 and 1C3, although it is also partially metabolized by CYP3A4 [38] . Drug interaction studies have demonstrated that efavirenz reduces boceprevir concentrations; bi-directional pharmacokinetic interactions occur with concomitant administration of HIV protease inhibitors and boceprevir [47, 48] . The ANRS HC27 BocepreVIH Study Group showed reduced exposures of atazanavir (51 %) and boceprevir (34 %) during coadministration [49] . Raltegravir has variable but clinically insignificant changes in exposure, while boceprevir pharmacokinetic parameters were not significantly affected [49, 50] . Etravirine, maraviroc, and dolutegravir have not shown significant interactions with boceprevir in healthy volunteers [42, 51, 52] . While awaiting the results of phase III pharmacokinetic evaluations, we recommend using a raltegravir-based antiretroviral regimen if treating a coinfected patient with this HCV regimen [53, 54] .
First generation, First wave Protease Inhibitors in 2014
There are increasing reports of real world use of telaprevir and boceprevir in both HCV monoinfected and HIV-HCV coinfected clinical cohorts. The experience across centers is similarly intense, requiring frequent clinic visits and laboratory assessments. The regimens are complex and have significant and frequent adverse events that often require additional interventions, including erythropoietin growth factors, blood transfusions, and hospitalizations, especially in patients with cirrhosis [55, 56] . With the approval of two new DAAs pending, the use of the first wave HCV protease inhibitors has already significantly declined. Presuming access to newer agents is not delayed, telaprevir and boceprevir are unlikely to play a large role in the treatment of HIV-HCV coinfected patients in 2014.
Sofosbuvir
Sofosbuvir (GS-7977) is a nucleotide analogue inhibitor of the NS5B polymerase. This agent provides pangenotypic activity, once daily dosing and an exceptional barrier to resistance [57] . Sofosbuvir has shown promise as part of both IFN-sparing and IFN-free regimens. The NEUTRINO trial was a phase III trial that evaluated sofosbuvir plus P/R for 12 weeks in 327 treatment naïve patients infected with HCV genotypes 1, 4, 5, and 6 [58••]. Eighty-nine percent of genotype 1 patients achieved SVR [58••] . SVR rates were high across more difficult to treat subpopulations, including African Americans (87 %), cirrhotics (80 %), and unfavorable IL28B genotypes (87 %). Thus far, sofosbuvir has been well tolerated and does not increase the adverse event profile over that expected for P/R inclusive regimens [59] . This regimen performed similarly in a pilot study in HIV-HCV coinfected subjects, with 19 genotype 1 patients achieving a SVR12 of 89 % [60•]. The patients were not cirrhotic and had well controlled HIV on efavirenz (30 %), atazanavir/ritonavir (22 %), darunavir/ritonavir (17 %), raltegravir (26 %), or rilpivirine based (4 %) antiretroviral regimens. This appears to be an excellent option for coinfected, treatment naïve, genotype 1 patients.
A) B)
The efficacy of this triple regimen in treatment experienced, genotype 1 patients is unknown and is not being evaluated in a registration trial. However, the FDA advisory committee document suggests that consideration will be given to the use of this triple regimen in patients who have a failed a prior P/R regimen due in part to the improved efficacy of this regimen in other difficult to treat subpopulations, including patients with cirrhosis and unfavorable IL28B genotype [73] . To date, P/R null responders and treatment experienced patients with cirrhosis have received 48 weeks of P/R in combination with variable lengths of a DAA (i.e., telaprevir= 12 weeks; boceprevir=44 weeks; simeprevir=12 weeks). The lack of viral breakthrough on any sofosbuvir containing regimen and sofosbuvir's exceptional barrier to resistance means that patients who fail treatment could be retreated with other future DAA regimens, even those including sofosbuvir or another nucleotide analogue [88] .
Although the pending approval of sofosbuvir for HCV genotype 1 infection will include P/R, there are phase II studies in HCV monoinfected patients that support the use of sofosbuvir with RBV or in combination with other DAAs with or without RBV in select genotype 1 patients. The COSMOS study combined sofosbuvir with simeprevir with or without RBV for 12 or 24 weeks in non-cirrhotic P/R null responders (cohort 1) and treatment naïve and P/R null responders with F3/4 severe fibrosis (cohort 2) [61] . In cohort 1, >90 % of patients in three of four treatment arms achieved SVR12. In cohort 2, 96 % patients (RBV inclusive) and 100 % patients (RBV-free) in the 12 week arm have achieved SVR4 [61] . In trial AI-444040, 41 non-cirrhotic patients with HCV genotype 1 chronic infection who experienced virologic failure after telaprevir-or boceprevir-based therapy were treated with sofosbuvir and daclatasvir (a NS5A inhibitor) with or without RBV for 24 weeks. All 41 patients achieved SVR4, and 40 of 41 patients achieved SVR12 [62] . This same regimen was also studied in genotype 1, 2, and 3 treatment naïve patients for 24 weeks with near perfect SVR rates [63] . Lastly, the SPARE trial investigated sofosbuvir plus RBV for 24 weeks in genotype 1, treatment naïve patients. This study included a more difficult to treat clinical trial population with 71 % African American, 84 % unfavorable IL28B genotype, and 24 % cirrhosis. Sixty-eight percent of patients (N=25) achieved SVR24 in those receiving weight-based RBV [64] .
These, albeit small, studies offer evidence for IFN-free DAA combination therapies that will otherwise not be available for HCV mono-infected patients via the FDA approval pathway until 2015.
For HIV-HCV coinfected patients, there is additional evidence to support the use of IFN-free therapy. Interim data for the first IFN-free regimen (sofosbuvir in combination with RBV) studied in HIV-HCV coinfection (PHOTON-1) recently reported excellent response rates for treatment naïve genotype 1, 2, and 3 patients [65•] . Treatment naïve genotype 2 (N=26) and 3 (N=42) patients received 12 weeks of the all-oral therapy while genotype 1 (N=114) patients received 24 weeks of therapy. SVR12 rates were 88 %, 67 %, and 76 %, respectively, and no HCV viral breakthroughs occurred. Ninety percent of genotype 1 patients completed therapy and only three patients discontinued the regimen due to adverse effects. Healthy volunteer drug interaction studies of sofosbuvir with efavirenz, rilpivirine, boosted darunavir, raltegravir, tenofovir, and emtricitabine have not identified clinically significant interactions [66] (Table 1) . A majority of patients were on antiretrovirals including efavirenz (34 %), atazanavir/ritonavir (17 %), darunavir/ritonavir (32 %), and raltegravir (16 %). Two patients experienced HIV breakthrough due to poor adherence to antiretrovirals. Grade 3/4 adverse events were uncommon (9 %) as was discontinuation of therapy (3 %). These very promising data suggest that HIV-HCV coinfected patients can achieve high SVR rates with IFN-free therapies.
Simeprevir
Simeprevir (TMC435) is a first generation, second wave NS3/ 4A protease inhibitor. While its pharmacologic activity is similar to telaprevir and boceprevir, simeprevir is dosed once daily and has an improved safety profile. It has demonstrated antiviral activity against HCV genotype 1, 2, 4, 5, and 6 [67, 68] . The QUEST studies (QUEST-1 and QUEST-2) were phase III trials comparing 12 weeks of simeprevir plus 24 or 48 weeks of P/R versus a placebo/P/R arm [69, 70] . Response guided therapy (RGT) criteria were used to shorten therapy to 24 weeks in approximately 90 % of patients; of these, 81-86 % achieved SVR12. In contrast, only 32 % of those who did not meet RGT criteria achieved SVR12. There were differences in SVR across subgroups including: high viral load; severe fibrosis and cirrhosis; African American race; presence of the unfavorable IL28B genotypes; and presence of the baseline Q80K mutation. In subjects with a baseline *There are no published data that support response-guided therapy in HIV-HCV coinfection, although this is an area of current investigation. DAA Direct acting antiviral, FDA Food and drug administration, GT Genotype, NS Non-structural, NNRTIs Non-nucleoside reverse transcriptase inhibitors Q80K mutation there was no benefit with simeprevir over placebo (58 % vs 55 %, respectively). The Q80K is a common polymorphism found in the NS3 gene of genotype 1a viruses in the US (48 %), thus baseline genotype testing will be required in this subgroup prior to treatment [73] . Adverse effects were similar to other trials including P/R; however, rash, photosensitivity, and hyperbilirubinemia (attributed to the drug's effect on hepatic transport of bilirubin) did occur more often with simeprevir than placebo [69, 70] . The ASPIRE (phase IIb) and PROMISE (phase III) trials investigated the efficacy of simeprevir with P/R in treatment experienced patients. In the ASPIRE trial (12 weeks of simeprevir/P/R followed by 36 weeks of P/R), relapse, partial response, and null response patients achieved 85 %, 75 %, and 51 % SVR24 in the simeprevir arm, as compared to 19 %, 9 %, and 37 % in the placebo arm, respectively [71] . The PROMISE study investigated simeprevir combined with P/R in HCV genotype 1 P/R relapse patients. Ninety-three percent of patients met RGT criteria and were treated for a total of 24 weeks; 83 % achieved SVR12. Only 32 % of those who did not meet RGT criteria achieved SVR12 [72] . Again, the baseline Q80K mutation predicted a lower SVR12 of 47 % as compared to genotype 1b (86 %) or genotype 1a without the Q80K (78 %) [73] .
The C212 study is an ongoing phase III trial of simeprevir in combination with P/R in HIV-HCV coinfected patients. This study is investigating the efficacy of RGT in both HCV treatment naïve and P/R relapse patients. Partial response, null response, and cirrhotic patients receive simeprevir for 12 weeks in combination with P/R for 48 weeks. The primary analysis reported an overall SVR12 of 74 % (treatment naïve 79 %; prior relapser 87 %; prior partial responder 70 %; prior null responder 57 %). Eighty-nine percent of patients eligible for RGT were able to shorten therapy to 24 weeks; of those treated with RGT, 78 % achieved SVR12. Some subgroups had poorer response including: genotype 1a (71 % vs 89 % in genotype 1b); genotype 1a with the Q80K mutation at baseline (67 %); advanced fibrosis or cirrhosis (64 %); and subjects not on ART (62 % vs 75 % of subjects on ART) [74•] . Healthy volunteer studies suggest simeprevir has no significant drug interactions with tenofovir, rilpivirine, and raltegravir. Simeprevir concentrations were significantly decreased when dosed with efavirenz and significantly increased when dosed with darunavir/ritonavir, resulting in the exclusion of efavirenz and all HIV protease inhibitors from the trial [75] (Table 1) .
Based on the available data, simeprevir may be an alternative to sofosbuvir in HIV-HCV genotype 1 coinfected patients on compatible ARV regimens, especially if cost plays a role in access to treatment. The once daily dosing and improved adverse event profile will make it a favored choice over telaprevir or boceprevir. Furthermore, the ability to shorten therapy in a majority of treatment naïve or P/R relapse patients will improve acceptance of this regimen. The increased failure in genotype 1a patients with the baseline Q80K mutation (and thus the need for baseline resistance testing) and the longer course of P/R required will limit this therapy as compared to the sofosbuvir-containing regimens. In particular for HIV-HCV coinfected patients, the drug interaction profile will also limit this regimen to those who can maintain HIV viral suppression on a compatible ARV regimen.
Faldaprevir
Faldaprevir is a first generation, second wave NS3/4A protease inhibitor. Like simeprevir, faldaprevir is a once-daily medication that has demonstrated activity against HCV genotypes 1, 2, 4, 5, and 6 [76] . The phase III studies, STARTVerso™ 1 and 2 (treatment naïve) and STARTVerso™ 3 (treatment experienced), reported SVR12 rates of 72-73 %, 70 %, 48-57 %, and 33 % when combined with P/R in treatment naïve, P/R relapse, P/R partial response, and P/R null response patients, respectively [77, 78] .
The STARTVerso™ 4 study is a phase III trial of faldaprevir plus P/R in HIV-HCV coinfected patients with genotype 1 [79•] . This open-label, sponsor-blinded study is in the process of evaluating two doses and lengths of treatment of faldaprevir in combination with P/R in HCV treatment naïve and P/R relapse patients using a RGT design. An interim analysis has shown an overall SVR4 of 74 % (genotype 1a 74 %; unfavorable IL28B genotype 67 %; cirrhosis 76 %; relapse 87 %). For those patients eligible for RGT, 80 % were able to receive a shortened course of therapy and 91-93 % achieved SVR4. Hemoglobin ≤8.5 g/dL occurred in only 6 % of patients, a rate less than that observed with telaprevir and boceprevir [79•] .
Faldaprevir is a mild inhibitor of CYP2CP and an inhibitor of UGT1A1 [80] . STARTVerso™ 4 has allowed raltegravir, maraviroc, efavirenz, darunavir/ritonavir, and atazanavir/ ritonavir in addition to common nucleoside analogues. Faldaprevir doses must be increased when given with efavirenz and decreased when given with boosted protease inhibitors [79•] (Table 1) . Faldaprevir may be an alternative option for HIV-HCV coinfected patients based on its efficacy, side effect profile, and compatibility with multiple antiretroviral regimens; faldaprevir should be submitted for FDA approval in 2014.
Daclatasvir
Daclatasvir is a NS5A inhibitor with pangenotypic activity and is likely to play a primary role as a component of IFN-free regimens. Daclatasvir has been studied in combination with asunaprevir (NS3/4A inhibitor) as dual (RBV-free) therapy and as quad (in combination with P/R) therapy in P/R null response patients with excellent SVR12 rates in genotype 1b (78 %) and genotype 1a and 1b (95 %) infections, respectively DAA Direct acting antiviral [81] . Daclatasvir has also been studied in combination with sofosbuvir, with or without RBV, achieving SVR12 in >90 % of treatment naïve, genotype 1 patients with 12 weeks of treatment and in >90 % of triple therapy protease inhibitor failures with 24 weeks of treatment [82] . This DAA is in phase II study with simeprevir and is being studied in an IFN-free, RBV-free regimen with asunaprevir and BMS-791325. Daclatasvir may be co-administered with tenofovir, efavirenz, nevirapine, rilpivirine, abacavir, lamivudine, emtricitabine, raltegravir, maraviroc and boosted atazanavir; however, the dose may need to be increased when taken with efavirenz and decreased when taken with boosted protease inhibitors [83] ( Table 1 ). This agent is currently in Phase III study in HIV-HCV coinfected patients and should be submitted for FDA approval in 2014.
HCV Therapy Beyond 2014
While approved DAA regimens for genotype 1 HCV infection will likely include P/R in 2014, there are several exciting DAA regimens in development that may be submitted and possibly approved by the FDA in late 2014 or beyond. A combination of ABT-450 (a NS3/4A protease inhibitor) boosted with ritonavir, ABT-267 (a NS5A inhibitor), ABT-333 (a non-nucleoside NS5B polymerase inhibitor) ± RBV has demonstrated SVR24 in >90 % of treatment naïve and experienced patients with HCV genotype 1 chronic infection; a phase III study in HIV-HCV coinfection is currently enrolling (NCT01939197) [84] . Ledipasvir is a NS5A inhibitor with evidence of increased SVR rates in combination with P/R in both treatment naïve and treatment experienced patients with HCV genotype 1 [85, 86] . Ledipasvir is now in phase III study in combination with sofosbuvir ± RBVas part of the ION studies which will include coinfected patients; this regimen is expected to be the first fixed dose DAA combination therapy for HCV genotype 1 [87, 88] . Daclatasvir in combination with asunaprevir and BMS-791325 (non-nucleoside NS5B polymerase inhibitor) achieved SVR in 94 % of treatment naïve, HCV genotype 1 patients and looks to be a very promising all-oral regimen [89] . Faldaprevir and deleobuvir ± PPI-668 (a pangenotypic NS5A inhibitor) ± RBV is another oral combination currently in phase II study [90, 91] . The promise of all-oral, highly effective and welltolerated regimens is a primary confounder in current decisions of when to treat HCV infection.
Managing On-Treatment Adverse Events and Side Effects
Despite the increased efficacy of first wave DAA therapies, current HCV treatments are limited by significant adverse effects. Although future DAA therapies may offer IFN-free options, DAA therapy in combination with P/R will likely be the standard of care for HIV-HCV genotype 1 coinfected patients in 2014. To date, anemia is one of the most common adverse effects related to IFN, RBV, and DAA therapy. Real world cohorts receiving current triple therapies have reported rates of anemia greater than those reported in trials of noncirrhotic patients [55] . RBV dose reduction is the primary management strategy; blood transfusion and erythropoietin administration should be reserved for refractory cases [92] [93] [94] (Table 2) . Neutropenia occurs with IFN therapy; however, neutropenia has not been identified as a risk for infection while on treatment [95, 96] . Management includes IFN dose reduction and filgrastim when necessary [92] . Rash, depression, and flu-like symptoms are other common adverse effects attributed to P/R that providers will continue to manage in 2014 [97] ( Table 2) .
Challenges in Patients with Cirrhosis
Patients with cirrhosis exhibit less tolerance and have poorer response to HCV therapies. Due to the risk of hepatic decompensation, co-management with hepatology is recommended. Several real world cohorts have reported results of currently available triple therapies with a similar message: cirrhotic patients have more serious adverse events, higher discontinuation rates, and can suffer severe outcomes including hepatic decompensation and death [55, 56] . While newer DAA therapies may be safer and have fewer side effects, patients with cirrhosis will remain higher risk and should be monitored vigilantly. Studies in the hepatic decompensation and liver transplant populations are ongoing and will help guide future management in these special populations.
Conclusion
HCV remains a critically important cause of morbidity and mortality in HIV-HCV coinfected patients. Therapy for HCV genotype 1 in HIV-HCV coinfected patients is in the midst of a transformation with two new DAA therapies pending FDA approval before 2014. While IFN and RBV remain part of HCV genotype 1 therapies for now, new regimens will provide improved efficacy, reduced complexity, better tolerance, and shorter courses of treatment. Sofosbuvir, given its excellent pharmacologic profile, will be an ideal DAA for HIV-HCV coinfected patients on antiretrovirals, while simeprevir will serve as an excellent alternative therapy for patients on compatible antiretroviral regimens. Faldaprevir and daclatasvir may provide additional therapeutic options later in 2014. With multiple phase III studies in HIV-HCV coinfection underway, we look forward to 2014 and the advances it will bring.
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